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Page 3, right column, lines 5-12 (Paragraph [0020]) 
[0020] 

FIG. 2(a) schematically shows a square grid arrangement which is a basic arrangement 
form of print dots and FIG. 2(b) schematically shows a staggered grid arrangement. An arrow 
A in FIG. 2(a) represents a primary scan direction of a print dot 1 1 and an arrow B represents a 
secondary scan direction of the print dot 1 1 . The arrangement distance of the print dots 1 1 in 
the square grid arrangement, that is, the resolution, is 300 dpi (dot per inch) both in the primary 
scan direction and in the secondary scan direction in a standard configuration. 
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Abstract of JP9058056 
PROBLEM TO BE SOLVED: To provide a 
color printer without frame memory which can 
be used through connection to a host unit 
regardless of the function of the host unit by 
reducing the volume of print data to be 
transferred. SOLUTION: Four dots (pixel 15-3) 
forming a screen angle transversely are 
created by a host unit side, and the total data 
of the four dots is transferred to a printer, as a 
single pixel gradation, in the order of 1, 2, 
3. ..59. Consequently, the volume of data 
transfer can be cut to about 1/4. On the color 
printer side, a periodic table in the clot order a, 
b, c, d of the pixel corresponding to the 
iteration of 0-3 in the x axial direction and 0-7 
in the y axial direction, is provided by color. 
Pixel gradation data from the host unit is 
developed fourfold, and is printed by 
distributing the data as four dots based on the 
periodic table and LT(look-up table). 
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2v^>oep*Ky b<±, TO6<joi ^Me-Ji-fiE^iJ 

BPM*U*BIK? b*»<bJH^m (0, 1) , m (1, 
20 1) , m (2, 1) , ■ • •TSSfti, ft 3 

7 ><oep* K y b (4, Tfegl K y b TJ^WS^m ( 0 , 
2) , m (1, 2) , m (2, 2) , ■• ■ T°m2tL 
ft 4 7< ><oep*b*y h lifiMfr hm&m (0, 3) , 
m(l, 3) , m (2, 3), • - • X~m^iU ttT, 

[0 0 4 0] 0 6 (b) Lfc\HH:*l 5-1 U# 

4?ntv^ r i j - r s j ^12111, /n 7 ^ 

*7^ N #k: ^-t;n*i<7yep* K-y b 1 3 Kti. mJjico04 

30 (a) UTFtfc Ky bus (mmmm a -<j*#4u 

[0 0 4 1 ] 06 (c) ±EO^«fc b'-y bJK 

mm^T'&y), B^2iT@i:*txino, 1.2,3 

0<7)2?iJg(C^1-yMHO, 1> • • •, 7 tiZ^ 

iSi-ifrrt^, c^<b<o^^T-7jt?nsep* b*y b 1 3 

([e]0(a) #?B) &fcf*-t;n 5-1 |*3UJ3lt* K 
y Hfia, b, c, Xiid (R0(b) #0?) ^ -Hx 

40 [0 0 4 2] ^11. 0 7 (a) (±, 0 5 (b) IzmtfzM 
(-T-fc'>?) co£p^®Mfi0 7'n y ^ [^oo tf ^ -fc ^Eyj* 

IlfiSr TlJ - ri3j^tl2 2^Lt/TU 
&bf^-fc;u|*ioep^Ky b 1 3 f<?) b* y bJUfiia- 
d t#4LT*LT(r»4. fit, [H]0(b) !±, f^k" 
^-t;H*I<7) K-y MWtfcilEOffilitOMffiSr^i-M 

(-7-b'>^) lffi<0Xy'J-yftl«tffe4o 
[0 0 4 3 ] fit, 0 8 (a) 14, 0 5 (c) C^LfcC 
50 (->T>) <oep*HiScorn y ^|*]cot: 
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tc±jit4#tr^-t;n 5-3 -e-o±7fe^ifijo)iie 

* r 1 J - n 2 J ^0?W62 3 itt^-LXmL, 
?±>lft<D£\)^\-*v V 1 3C, tOK'? FNIfta~d£ 
#4LtfLtv>4 0 fit, |B]H(b) <±> -e-WkT^-t 

[0044] Y (-fin-) , M (-e-fc'> ?) &£>'C 
(•/7» <DV>-fftO**£-*>, 0 6(c) . 1117(b) RZ>* 
138(b) UTn-riotc, x^H<75^"[p]{c 4 Hk y&lgO 
75 [S] (C 8 [5] <0 US? X |b] - co K y MUft **** >9 jl £ ft & o 
:ni:io'v>t, «T*l±^x h»i Ori><bA:tt£ft 

[0 0 4 5] ^IJT-Ii, *^H8S1 0^<c>3HI SftT 
< |ftM& TOJ - [2 5 5 J £3H-f 

>)->mzmfe-tz> i e ? -t ^ £ i r# 

P^-fi t L $ ft tz 8 tf -y h |aCO T - * — 9 X&>%> <, 

[0046] Jj*7 — ~fV>9\ T*(±, _hfe %\£vYfrh 

•y b-r'-^(c^i-^ 0 EP*,, 0 4(b) T'l^L^J:^ 
U, 2 5 6Pgl (8t'yF) HK7 M^^tr, 
l K-y M:o§ 6 4 Ftp £ S^Tt & i 9 (i-f& 0 
£\ 6 4F£P£?c-t7t:i6(C(i 1 K7 h«f-?li6lf7 
h^lStiv^^ ffl^WI^OfS££/h£ < U £P^ 
^*<73Pg|l#14^E^Ui4o'it^^i6, *ffl-CI±l K-y 

[0 0 4 7] 09<±. *X MfiSl ofrb<nw^r-9 
O$KiS7^-ft*^i-0T-*^ o PI0(±15lJt LT0 8 (a) U 
tfL^C (~>T>) oep^IIMoen^T'-^ (£P^K-y 

^fctfmwmx-TF-r 6 iso^n y * &h %z>wmmf& 

iKtiTi:, =E^1 2 K-y K 6 K*/ F, BP 

*>, 12 (±t£S) x 1 6 (HJt££) -e-^-ftl 9 2 K-y 

[0 0 4 8] ZiUZ-ftLX** HifM 0 l±, tf^-bfl/ 
1 5-3 ^mfit LTlP§P^^i-8 tf y MSj&><bfc£ 

|B]E]u^i-#iJ-e!±, jim^*-^^ffll5:(±5 9«lc£& 0 
Cftti*x Mtf? 1 0^e 3 cOT-*-5'fKiia:^ 1 9 21S 
(EP^K-yH CitLt, 1/4JS 

[0049] mm<D$uzm-f£ n c, ep^ira^c (-> 

T>) Oi*-g-(±, X? V->^<0*>O^ffi£4LT^& 

>£tc?&o*:V:?-fc;H 5 - 3 OK?iJ) *>f«£H-&° L 
T^oT, 19 H^-r±^/^(fi]0-f-^iI«JlI2 4-C 
35lf£ftT< & If g^b 9f§i T-co® 
ftT—? (t:?*;K^Si££) £tffrf&k:'7-t;Ui. 
t4K7h««*t4;t ffX # f\ K 7M:i 



(6) S&fflW- 9 - 5 8 0 5 6 

7bS3iso^m^-t*^ 0 mmmiz&i o#e^iimT-' 
[0050] llogaifM-fL^'^ 

-fc;l^M K-y h-TiiJ5££ft&^£46, UB-g^cT) kf? -t 
;H^(±^ep^ K-y YVki 4 « L^rgfcJ: 0 < 4* 

ISx- ? t± K y b m i*i:(c-i:Tf 

- ^IroSfiliPl ►) 4 < 1/4 Ujft-T < o ifi U 0 5 (a) 
75.y'H6(b) U^L^rY (^oin-) coiiffiT'tiX}") 

70 - > ^ t5* o g o x mm it % < i£i5W.n x&h^h, 

%\Z K-y M^^H<7)4v^"^-t^^.eT-lift-r*-5'^i 
Iilifi:fp?f- * colli? 1 / 4 X-hh o 

[0051] coioti, *x ussi om 05 

(a),(b),(c) Xl±0 6(b) , 0 7(3)^^1118(3) (C7p 
L^Y (^xn-) , M (-7 4f>^) S^C (v7>) 

t: ^ -t n-ififiior^fl ^ c 1 1: i; o rep^-r' 
-^t 1 /4 UJBfB-f -MIMt^T-Vo fLtv ^--Xhf 
20 fllOll, tf0x.l±'C (•/?» co^^-T-*ftl±\ 0 9C 

^-T J; o u , se^ijJdfi 2 4 -e^i-«l*T\ tf ^ -t 

[0 0 5 2] *8.m<Dft»^*X MSS4<b 

5si-^>o ^-ftT*i±ep^i:F^U^-^4^^x Mai»T*ft 

(±\ -b i s<- vfr<r>7. ? - yfttrnfamimfi 

v\ -eft^<b, -fOP^H-f'-^^lroS-rftlf <fcv\, ±BR 

i0 [0 0 5 3 ] ±|£CO0 9COJ; o Utr^-b;U#ffii-EjS$ 
ftT^x MSS*»<biSfll$ftT < SHflfc-f-*' lOali 
(01#bb.) , f-<7)it'J2C-Iffl?Wo MP 
U9I±, 2 lift 7"-^ 1 0 atia^ffi 

-tABHf-*) XtJ^ixtzmmz'ift^X. 
^«r»fi£i-4 K-y h*ffit?*-^*'J 3 ClHti, 
[0 0 5 4] I(0lg|t4 K-y h-r-^triikT^-fc^pgr 

4 K-y hcoK-y hf-'-^li, 4 K-y h*t^ coif^? 
40 -t^p^p-r-'-^-CTF^ft^o lOK-yff-J'li, 

;u-y -f7--y')v\z X 19, 0 4(b) i:^L^:io 

^ , ±ieo 1 pgfp * m-t e ^ -t ;wr#p t»- * k y b 

^60 1 -6 4»W7'-^UiE^$ft*o 
[0 0 5 5] 11011, ±IB^-^^EU 3 izmffi2frZ> 
K-yh (EP^K-yh) 0@e^iJ*7F Ltv»4, (h]01c(C^ 

~t K y hfieyiJlc^v^T, #K-y K:#4?atv^ff 

±izEo * x b m 1 0 ^> h mm zixtzT*-* mm 

(ffi#) t^LTWi. WHO£±»U^i-±*3lE4 9 

50 -r > a c^MTfeac/^ffij i= 2 ^u-ese^ij ? ntz&-? r 1 o j * 
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tt^Ziitz 4 m<n K y b 2 6 - 1 ~ 2 6 - 4 J4, El 9 T* 
t^iaS*L*tr*-t/H 5-30f?Jl$;h./ l :&K-y br 

■v vm its msizTFLfzmmT-tw; 
loose] ttz, ±m<D&^ n oj *<t4?n^4 

1S<0 K-y b 2 6 - 1 - 2 6 - 4 (4, ±&Ltz± n U, X 
TT-^fc LT*X hUSSl 0 7&»t> 1 0#gUiS«b^T§ 

gftTV>4„ Ojl), |jS-<7) ^ 'J 2«lll(?)f-5' 
LTfflv>;h,i4*4^ 0 

[0 0 5 7] HI 1 i±, X^'J->ftM4<?) 

fe& Jftffi 4 l±, ±«* «7 > 9 4 - 1 , M*£* > ? 
4-2. •>-y>XA^>5'4-3 > X ? >J - > 
^LfiStSC 4 — 4 , Rlb'LUT {)V y ? T y-f^-T^) 4 

- 5 iliTi>4. 

[0 0 5 8] :«x^J-^4^4Cl iij—f 
'J>MOyX7A^n^c lk 36*±|S±*a&* *7 > 
>4-l, MiJt^# 0 > * 4 - 2 , &tb* r > X # 0 
>^4-30^n-y^M-^-A/tiSS?-t-^^A*i--i>o i 

>*i (D^mmm ^ t w P 

*j y 9 4 - 1 o -t y b Jirr R s , HijfeS* -7 > ? 4 - 
2 AifcaKF-EN. S.O f v-^>X*-5>^4-3 

> ? 1 OMIiJffl'g^ib^SftfcX? 'J 

fflS 4 ~Q<r>7*- 9 ^Hfom^ seen &Wm%:* > 9 4 - 

2^)'Jt7l-WRSi:Aj]n, 

scen<4, riJW^U-m*^ roj CO 
fc£gK*-7-;t.-C£>£o fit, 3 ri»1> 

- *) d a t i nT^LUT ()Vy ? T v Vf"-7*;U) 4 

- 5 UXJti. 

[0 0 5 9] ±E<0±$S* -7>?4-l<0'J-trv b SS 
^R SUI47K¥^M^t wp75 ? A7tJSn, If-^ATj^ 
fENi:iJy-^/X*-> >^4-3C02tfy hOJiiTJ 
jlfaac tmSfti, 

[0 0 6 0] ±IEA^i-^7k¥lB]^ffi-§- twpli7^r 
4 7* ( r 1 J ) T** t # , 0 > * 4 - 1 £ 'J 

-by M"£o X7'J->l^;i-£J&£|54-4tc(±, ±t£ 
ac*-7 4 - 1 frh 2 fcT-y Fwffx c 1 3j*X*i"4 
k*U«*t* 7 > 9 4 - 2 h 3 tf y b (D\m y c t 



(7) # H¥ 9 - 5 8 0 5 6 

12 

tfXlD-f&o X*v->l-^4£J5£S|M-4t4, ±f22 
oOff x c t y c t Ugo'^T 2 k* y b <T> V 

sOim^ 1 v£LUT4-5lCth7ji-^o 

# i v i± r o j - r 3 j <7?fe£ 1 19 , c n <b co-ti 
roj , ru > r2j a r3j idu **kr?-fc;n*3?> 

K?Htta, b, cM'dCWLT^So 
[0061] LUT4-5I±, ±geX^J$il* U^^fll 
1 v t, j(S-^*'J 3 i'bA7J?Wf-? d a t i 
n t t:So ! v>t, 7 kf y b <D K y h KMffi-g- scdtSi 

[0 0 6 2] HI 2 (a),(b) 14, ±!ScDLUT4- 
2«fUv>4, 11111(a) U^i-*«Ui. 
^•'J 3frbAJjZtl& r 0 J 3&»<b T2 5 5J ST-02 5 
6 F@f|S<7?tf^-trJUF@fPT'- Nat in £tfLT^& 0 
fit, jg«ili,''L UT 4 - 5frbitit)Zii2>\i 
l*J?)K7Hfii:ic«Cfc T0J r 6 3 J 4T-06 4 

KWOffl^ls c dSr^LTv»4o RBI (a) (4, LUT4 
- 5<OI*3ffl5*Tffi1ffl*»ib 4^>i7U»tiJL, VOvm^r 

20 1 v = r 0 j wtiiiK7h joust r a J <7> t 

§Wffi*T?*l3. Z\<Ot%£limi 2 (a) Of-7^3 1 
tlli K-y hJlfi^ TbJ ^)tiOf-7^3 20tti7J 

* f a«s^&o ^^iv= r 2 j «hii± 

K-y hffiffi** TcJ 3oa*76 f a« 
^^i, fLT, v= r 3 J <Dt #<4 K-y h 

JSfi^ r d J Oi:#Of--//l'3 4 0fflWa«$Ji 

[0 0 6 3] ffi, I^IH(a) 0*7^777-f-7^ii, 
50 0 4 (b) X'Um U2 5 6 Fgrll£ J&ttU 4 gRfi:&« L 
T4 K-y Hc«iJj5-lt-Cv»4 0 0iJxl±\ b*y-tr;U}S«^ 
2 5%Ot #14, HI 2 (a) Of-7^3 1 £fflv^T, 
ft^o»«SSc T 6 3 J £ K -y b \\ZX'*>Z>%1 
K-y M-fil l ?il3T£4.T i:Ltv>4, 

[0 0 6 4] Lt4»L> ^Ox--7*JK7)i|f14(4, TPH8 

ms^f,^ ^n- Kt45 tU, a^<7)# 
&->XT-Alc<toTI4, 1.1 2 (b) ^/Fi-^ttO-r-r 

[0065] znxo t£T--?)v\t^ wtmnfc^ 4 o 

t-9) 4pu«*Ky hOBP*«I-*SEML-C, ti^-t 
tniiC, &b* y Hc|«rP»**»^Efl-LTv»< 
[0 0 6 6] coat, f-7*)M 1 7-t;u 

50 mm izttfo-tz> m 1 k y b op^p» 14 £ ft l, x - r 
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& 4 2 &m i: < * 2 k y b oRWRMg- u ra»tc, 

x-7';U 4 3 7& f *3 K-y K t-7;M4^4 K /b 

:OyXfAO*^tt, tf^-t^rafW*»|g:v»6 3Ptt^co 
*1 K-y Mfri« ^2^0=13 K y 

[0 0 6 7] ttvvriEmsufcit* 
*4«felftmWt4.Hl3li, x*'J->££ 

I^EH4±j^<b yXfA?n y ? c Iks -f-^W 

s&fa-f- seen, y^w-mmm-^ t w p , X * ^ 

> * 4 - 3 <7)ffi^im-f- a a c t , ±*3c* ^ > * 4 - 1 
omtJfi-^x c t, BO^SEA^* 4 -20flj y 

ct, X:5"J ~>l^;u£j&gr>4 -4 j& f ii}*j-f-£ 

da tin, LUT 4 - 5tf&J3-f2> 
K-y MEWHB-S-s c d£itfMWJHffi«H«:ijiLT^ 

[0 0 6 8] ffi, Zco^mVli, EI 5(c) SCFa 8 (a), 
(b) t:gLf:C (->T>) Oltf- J'WifS^ 

12(b) U7FL£tff£tfU2 *«v»-&„ ft, RBKb) <OL 
UT<7)f»^U2 (4, & K y bOft^PBrW** |"6 3 J T*I4 
£<, &4-g- T7 0J i£tt*t?±*l=HjE$iiTV»* 

3J b LTRMti. 

[0 0 6 9] 11 3«?^Af + - H:fiK, 7fe-T> 
2VfyhO*»>>^ ■? A ^•>-^>^*'>>^4-3co 

aactii, fcw-mmm* t w P ^*,±**ij 

UraSBLT r 0 J 7'J7?il, -/XfA^D'^c lk 
iZX 0, 1 , 2, 3, 0 • • • fc**>jgx.U*^> 
h 77 7*Ltv>< 0 

[0 0 7 0] ±»*^>^4-loai*fB^-x c t 

TOJ ?')7?ili c fit, _h|SC7)->-^>y! 1 *7> 

*4-3<7)ffi a act*' T3J 1-4*4: |" 1 J * 

> tr 'J p<> h Lt^< 0 ±5feSc* ^ > ? 4 - 1 

[0 0 7 1 ] M£*-)>^4-lli, 2lfyh*^> 
? •? , 0 , 1 , 2 , 3 , 0 • • • t fj 0 > h *) 
iSx.-fo C<75*7> bffiy^S-^x c t Offi 0 - 3 (4, X 
* 'J- >£E?ijO 4 Ky h x8K-yh (M£ 

St) 0«J9iILSJWO±7feS*lfijO|«i9jiLfi[lt, BP*; 
18(b) HtfL^C (v7» MOX? >)->ftmW 
^(DximmO, 1, 2, 3(Ci+SLTV^ 0 

[0 0 7 2] -2k 3 If y h * 7 > * OfiJjfeS* 7 > * 
4 - 2 (4, 7---9m±m^- seen* 5 TOJ Ot| 



(8) #M¥9 - 5 8 0 5 6 

r 0 J i:VJ7$n, *¥WI«lfl|-f-t wpC0jL*>JL^l5 
uraJSLT TlJ ^>?^/Mtv^ ( 0-7*7? 

*m n m Lim-tz> 0 z <n * ^ > j. m*<t-^ yctwi 

0-7(4, 7^ >J ->min<nA K-y h (±jfeat) xs 
K-y h (I05&S) 0jft»)jgLSIJB«>H364^ri6|0«ft»?ii 
L&S, BP *> H 8(b) U^LfcC (->T>) 
■J ->^HlfflS<7)y^^0, 1, • •, 7l:if£-LT 

[0 0 7 3 ] CW±jtS*'>>^4-lSrJ f i!l3feac*^ 
70 >?4-2WMx c tS0>'y c t (4, MftLtzXl 
U, **'J->U^;u&i£SM-4l-X#$*L4o 7 ^ 
>)->W^;U^.fi£gr>4-4(4, 0 6(c) U^LfcY (< 
in-) M®<7)x^ 1317(b) KJFLfc 

(b) [:fL/:C (->T>) H^X^'J-y^liir 
Hx.Tis •) , JiE±*3lE* > * 4 - 1 RUTBM* •> 
>?4-2^bAtlSn2.*^> l-ff x c t SLKy c 
t <7)4i(c*o*v^T, ^S^COBJB dOJ§£-(4C (->T 

[0 0 7 4] -g-LT, -f-OfcJSWMfcfc tT, illt^J 
K y h coMlfi7!) ? x ^7 'J-vft^SH^at^ilfOS:, 
bt^Ml?:, cT'*ixi42^, X«4 d -C^iX(4*3 
MWlvkLTLUT4-5^liJAt4, 

[ 0 0 7 5 ] dO^/NCjujs^- i v|±< LUT4-5C0± 
fi8E*7 h §75.^9 tT-y MUX*t4o LUT4-5 
<7)TfJ0 fcf-y h- 7 kfy h t;<4, #-0**'J 3^<b<D 
t-*-^ d a t i n75 ? A*LTV^ 0 

[ 0 0 7 6 ] HI 3 izvjk-t^ 1 U + bO^UT-i4, m 
30 TUT 1 U43V»T, ^"O^^e'J d a t i 

n* f , r2 5 5J f*4^f), ^otf^-t;uit^t4ft^: 
<7)100 %T*ab4o 4*:U^^ 1 r 0 J X~$>Z>frh 
ftIK'yHi«ttaO»l K-y Ft*4 c L^/5 ? ^T, 
HI 2 (b) OLUTWK'; h ffitt a \ZW&t if- VJU 
4 1U41), iOK7h0Pll«l±t*0 T63J 
4,8P^LUT4-5HK7 h Pffffift "t (t'-*) 

T6 3J * e TPH8^fii^$ix4o 

[0 0 7 7] t tz, MTU T 2 T*i4, f-^datini ! 

r2 3 0jT**'9, U^;uiv* ? r2j 
40 iecOg3 Kvh) -Cab4^«b, [112(b) OLUT 

M(4 r 6 3 J T"*4o BP*, LUT 4 -5^6 Ky h PtP 
r 6 3 J * ? TPH8^iti7^$^4 0 

[0 0 7 8] ^o«8ihjt 3 r-i ratfe-c* I) , 

(4, -f'- ^ d a t i n* f T6 7 J , 1 v * f T 1 J 

Ytfm\lLh<n%i2 K-y h) T**4^ib, Hi 
2 (b)OLUT<?)7-7il' 4 2 Srffli/^T Y'y \><DVgmi£ 
T 2 3 J -e* 4 o BP*, L U T 4 - 5 K y b V&mr- 
* T2 3J ^TPH8^iti*$il4o 
50 [0 0 7 9 ] |B[^tC, }SraT4 K43HTI4, f-Ha 



(9) 



- 5 8 0 5 6 
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t i n *« T 8 2 J , VOV 1 v T 3 J (feS K v h *« 
H5fi[do*4 K> H HI 2 (b) 

* 4 4 frh K y h OP&Pli T 3 J ~Qih '9 , L U T 4 - 5 
*^K7l-pgSf-? r 3 J 75 J TPH^£U*$n-i»o 
[0080] COioi;, -txHSSi o*«t>A*Sii 
H" ? -t iV^m-r- MOar, 4 f&O K y h -r'- * U 
RBLfcft, El 4(b) T-liiiilU^i:, *1~S5 4 K 
•y b^PgP£«i9^tT, T P H 8 K J: * fP^tfltfT 5 

[0 0 8 1 ] 

itlf , * x h * 7 - V u > ? CiMMi- & EP^t 1 -* 

- ^i4r*7-7*>j > * tfW^-f & 7=-*- ?*oi5 i-t l 

mi] -mmm \~%t> % * ? - -t >j > ? o&iHftA * 

[El 2] (a) {±ep^K-y hO^Se»^.T-*^jE^t& 

^ttoEWtm^Wi-^+ia, (b) i±rau<^-.fM&^i* 

[S3] *TU*»feO«^J-4:«t5*:W(C3i5i-B|T*lJ, 
(a) W^Y-y YtfiEm& : Fmm<V®<£<nm, (b) fi£P 

[0 4] (a),(b),(c) tiJS(ax^'J->ftSrf^iJtai-fe 

[EI5] (a),(b),(c) lix*'J->ft£j£«Ki3v»TX 

inarms 

[H6] ( a ) iif.i«ffi?awep^K7 Y<om.m*m-t 

El, (b) liY (^in-) <ntf\^WW<F>-fu y ^i*jcotf 
*-t;HEyiJ£7jrtEk (c) li^K'yUfitiStw 

[EI 7] (a) <iM ("7-t*> ^) <0ep$IlO7-n^7rt 

*^1-EI^T*^^> 0 
[18] (a) tiC (->T>) coep^®ffi07'n 7 7f*l<7) 
tr^-fc;uffi?ij=£r^-tll, (b) litOK^mftiaii: 
WHffit^tC (->T>) ISM^x* 'j->ftHffl£^ 
i-El^T-i^o 

[ei 9] *x uss^^oen^r'-^^iE^ssrSiw 



76 



1-&EIT-£>£ 0 
[1310] Kv h (WK-y 

[Bill] X* V->fc£j£8B«)«j£7n-y 

&o 

[Ell 2] (a),(b) liLUTO*««t:2«^i-H-e* 
[Ell 3] X^U->ftiJSfflJUi*x* >;->ft^ffi 

70 [fl^WRIfi] 

1 *7-V'J>^ 

2 fc— <75p<-t'J 

3 ^-o^^e'j 

4 xi";->ft^fiScgr> 
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(54) COLOR PRINTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color 
printer without frame memory which can be used 
through connection to a host unit regardless of the 
function of the host unit by reducing the volume of 
print data to be transferred. 

SOLUTION: Four dots (pixel 15-3) forming a screen 
angle transversely are created by a host unit side, 
and the total data of the four dots is transferred to a 
printer, as a single pixel gradation, in the order of 1, 
2, 3... 59. Consequently, the volume of data transfer 
can be cut to about 1/4. On the color printer side, a 
periodic table in the clot order a, b, c, d of the pixel 
corresponding to the iteration of 0-3 in the x axial 
direction and 0-7 in the y axial direction, is provided 

by color. Pixel gradation data from the host unit is developed fourfold, and is printed by 
distributing the data as four dots based on the periodic table and LT(look-up table). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Do not have a frame memory, but printing data are transmitted from a host device, and two 
or more predetermined printing dots in the printing dot arranged in the shape of a hound's-tooth 
check express one output gradation of these printing data. In the color printer which makes printing 
data generate a false screen angle by choosing the combination and array of two or more of these 
printing dots The color printer characterized by changing the printing data of 1 gradation transmitted 
from a host device into the gradation data of each dot of 1 set of printing dots which constitute a 
false screen angle, and printing them. 



[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the color printer which performs printing 
accompanied by a false screen angle based on the printing data transmitted from a host device, 
without having a frame memory. 
[0002] 

[Description of the Prior Art] Conventionally, when a printer prints, it prints based on the printing 
data transmitted from host devices, such as a personal computer. It is in the middle of printing, and if 
reception of printing data cannot be continuously performed from a host device, it will lapse into 
printing impossible. By the printer of printing mode of processing accompanied by big trouble, for 
example, the printer of a hot printing printing method, to stop in the middle of printing If supply of 
printing data is interrupted on the way before printing for 1 page is completed, once printing is 
started, even if it will resume printing processing after that based on the printing data with which 
supply was started Into the part which that printing data was interrupted and was resumed, the 
uneven gradation, the line of discontinuity of a printing side, or the gap resulting from the 
discontinuity of thermal control occurs, and un-arranging [ that a printing result good for this reason 
cannot be obtained ] arises. 

[0003] Therefore, after having a frame memory in a printer and receiving the printing data for 1 page 
from a host device to this frame memory, what avoided above un-arranging as started printing is put 
in practical use. 

[0004] Moreover, although the printout based on the received printing data is performed by the 
printer without a frame memory synchronizing with the reception, receiving the printing data 
transmitted from a host device So that it may be in the middle of printing and printing data may not 
break off, since un-arranging [ which was mentioned above when transmission of the printing data 
from a host device was interrupted ] arises The host device to connect is limited to a host device with 
quick enough processing speed, or the high-speed interface of dedication is established between host 
devices, and it is made to perform printing processing. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since what has the above-mentioned frame 
memory has the very expensive frame memory, it has the problem that the price of the whole printer 
rises. Moreover, since circuitry is large, a frame memory has the problem of it being unsuitable for a 
small printer and receiving the constraint on a design at this point. 

[0006] Moreover, in order to perform printing processing as fundamentally mentioned above though 
it had the buffer of a certain amount of capacity, the printing data of a complement need to be 
supplied to the printer without a frame memory from a host device on real time. Since it is dependent 
on the processing speed of a host device, as a host device, the speed of supply of this printing data 
will forbid interruption under printing data transfer for 1 page, or will concentrate on a printing data 
transfer by making printing data transfer processing into a single task, any should carry out — it is 
limited to it being adapted for a printer without a frame memory by the host device which has the 
processing speed more than fixed. However, a host device has various things, and since processing 
speed is not quick, if it is limited to what has the high-speed processing speed of the host device 
connected as mentioned above, the problem that the class of host device which can be chosen by the 
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printer side is limited, and the utilization ratio of a printer falls will generate it. 

[0007] Then, in order to reduce the printing amount of data to transmit, even if it performs the data 

compression of reversible **, high compressibility is not obtained by image data in many cases, and 

it cannot raise, so that the transfer rate was expected for this reason, but there is a problem that it 

cannot still respond to the above-mentioned problem solving just because it is. 

[0008] Moreover, in the general-purpose printer port with which the host device is usually equipped 

even if it is going to establish the interface (it is special) of dedication and is going to process at a 

high speed, a new investment of the peripheral device for being unable to connect the interface of 

special specification, therefore connecting the interface of special specification by the host device 

side is needed, and, now, the new problem that trouble and costs just start occurs. 

[0009] The technical problem of this invention is offering the printer which ensures [ ** ] the 

printing amount of data to transmit in view of the above-mentioned conventional actual condition (a 

transfer rate's is lowered), and can use a host device, connecting, without sorting out the function. 

[0010] 

[Means for Solving the Problem] Below, the configuration of the color printer of this invention is 
described. This invention does not have a frame memory, but printing data are transmitted to it from 
a host device, it expresses one output gradation of these printing data by two or more predetermined 
printing dots in the printing dot arranged in the shape of a hound's-tooth check, and is applied to the 
color printer which makes printing data generate a false screen angle by choosing the combination 
and array of two or more of these printing dots. 

[001 1] The color printer of this invention is constituted so that the printing data of 1 gradation 
transmitted from a host device may be changed into the gradation data of each dot of 1 set of printing 
dots which constitute a false screen angle and may be printed. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. Drawing 1 is the block diagram showing the whole color printer configuration 
concerning one example. As shown in this drawing, a color printer 1 consists of the first memory 2, 
the second memory 3, the screen angle generation section 4, the output-control section 6, the third 
memory 7, and TPH (thermal printer head)8 and MPU (microprocessing unit)9. Above-mentioned 
MPU9 is arithmetic and program control which controls actuation of each part based on the micro 
program stored in non-illustrated memory. The host device 1 0 which consists of a personal computer 
etc. is connected to this color printer 1 , it is full color in a record form, and the printing data 
transmitted from that host device 1 0 are printed in it. 

[0013] This color printer 1 is not equipped with the frame memory which can memorize the printing 
data for 1 page, but prints on real time with the printing data transmitted from a host device. The 
printing data from the host device 10 are temporarily memorized by the first memory 2. 
[0014] The first memory 2 is a buffer which interfaces between the host device 10 and the main 
frame (color printer 1), functions as FIFO (first in first out) memory, and stores the printing data for 
the horizontal-scanning number of ten lines transmitted from the host device 1 0. 
[0015] The 2nd memory 3 is a buffer for the screen angle generation mentioned later. Above- 
mentioned MPU9 reads the printing data stored in the first memory 2, and develops them in the 
second memory 3 as printing data of the format that it can distribute to each 4-dot dot of the lot 
which forms the screen angle which mentions the 1 gradation later as it is, and screen angle 
processing can be performed in the latter screen angle generation section 4. 
[0016] The screen angle generation section 4 reads printing data from the second memory 3, and 
referring to LUT (look-up table) which the built-in to which screen angle information was dedicated 
mentions later based on the read printing data, this also processes screen angle generation mentioned 
later in detail, and it outputs the printing information after the screen angle processing for it to the 
output-control section 6. 

[0017] Using the third memory 7 which is the line buffer of a working-level month, the output- 
control section 6 performs image processings, such as edge enhancement, scale-factor conversion, 
and gamma amendment, to the printing information inputted from the above-mentioned screen angle 
generation section 4, and outputs printing information [ finishing / the image processing ] to TPH8. 
[001 8] It is the print head equipped with many heater elements, and TPH 8 makes a heater element 
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generate heat alternatively according to printing information, and by the generation of heat, it is 
made to sublimate, the melting or sublimated ink is imprinted in a form, and it reproduces on a form 
melting or the image transmitted from the above-mentioned host device 1 0 for the ink of an ink 
ribbon. 

[0019] Here, the array gestalt of a fundamental printing dot is first explained about the printing 
processing performed by TPH8, and the array of a printing dot by which screen angle processing was 
carried out next is explained. 

[0020] Drawing 2 (a) The array of the shape of a tetragonal lattice which is the basic array gestalt of 
a printing dot is shown typically, and it is this drawing (b). Similarly the hound's-tooth check-like 
array is shown typically. This drawing (a) An arrow head A shows the main scanning direction of the 
printing dot 1 1 , and the arrow head B shows the direction of vertical scanning of the printing dot 1 1 . 
In what, has standard array spacing of the printing dot 1 1 of this tetragonal lattice array, i.e., 
resolution, a main scanning direction and the direction of vertical scanning are 300dpi (dots per 
inch). 

[0021] This drawing (b) The arrow head E shows the main scanning direction, it gets down also from 
the shown hound's-tooth check array, and the arrow head F shows the direction of vertical scanning. 
The resolution of the printing dot 13 of this hound's-tooth check array consists of standard things so 
that 150dpi may be obtained to a main scanning direction and the resolution of 600dpi may be 
obtained in the direction of vertical scanning. Although it is coarse, since the resolution of the 
direction of vertical scanning is fine, the resolution of a main scanning direction is this drawing (a) 
as the whole. Resolution equivalent to the case of a tetragonal lattice array is obtained. 
[0022] By the way, printing by the full color recording device recoats three colors of Y (yellow: 
yellow), M (Magenta: red color name), and C (cyanogen: blue with greenishness), and takes out 
various tints. If the above-mentioned full color recording apparatus are recording apparatus, such as 
dot sequential systems, such as an ink jet printer with which a print head prints by carrying out jet 
injection of the ink from detailed opening, and a drum volume attachment method which prints while 
twisting a form around a drum for every leaf and rotating this, since exact dot positioning can be 
performed, a problem will not be produced in color repeatability, however, a thermal transfer printer, 
an electro photographic printer, etc. which imprint and print the ink of an ink ribbon in a form ~ like 
~ a plane sequence — when a print [ degree ] method performs full color printing, it is easy to 
produce location gap between the ink of each color, and a form at the heavy process of a color by 
both- way actuation of a form, delivery actuation of an ink ribbon, etc. And if location gap arises 
even when it is small to the superposition of each color in this way, the concentration nonuniformity 
(color Moire fringe) of low frequency will occur, and image quality will be reduced remarkably. 
[0023] Drawing 3 (a) and (b) It is drawing showing typically the situation of Moire fringe generating 
which takes place by location gap when piling up such a color. This drawing (a) When a printing dot 
is a tetragonal lattice array, it is this drawing (b). It is the case where a printing dot is a hound's-tooth 
check array. The magnitude of each printing dot is expressed with the dot area corresponding to 
about 30% in concentration level. This drawing (a) and (b) The printing side at the time of lapping 
without location gap of two colors which all recoated is shown in the maximum upper case, on the 
other hand the printing side when two colors shift to the 2nd step once and lap with it in whenever 
[ angular relation ] focusing on the 1 st dot of an upper left corner (rotating) is shown. Moreover, the 
printing side when two colors shift to the 3rd step 3 times and lap with it in whenever [ angular 
relation ] focusing on the 1st dot of an upper left corner is shown. And the printing side at the time of 
two colors shifting 5 times similarly and lapping is expressed with the bottom. 
[0024] The amount of gaps of 1 time shown in the 2nd step of drawing in the above-mentioned 
example is equivalent to gap of 1/2 dot, the right-hand side, i.e., maximum displacement location, of 
a printing side. It can check that the big interference fringe has occurred two-dimensional in respect 
of [ whole ] the lap at that time. Thus, when the printing sides (for example, Yellow Y, cyanogen C, 
etc.) of two colors lap, a color Moire fringe is discovered. This serves as a big image defect by 
halftone in the image field where gradation is uniform. This drawing (a) and (b) As shown in the 3rd 
step and the bottom, when the amount of gaps of the printing side of two colors becomes 3 times and 
5 times, it turns out that the still more intense Moire fringe has occurred. 

[0025] By attaching and arranging an include angle (screen angle) which is different in the array of a 
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printing dot for every color in the field of halftone dot printing (offset printing) about generating of 
such a color Moire fringe, a printing dot is overlapped at random, uniformity is given and equalized 
in the lap condition of a color, and technique of preventing generating of a Moire fringe by this is 
adopted. 

[0026] Although that it is decided like a common full color recording device that the printing 
location of a main scanning direction will be cannot form a screen angle like offset printing, when 
the printing method of an above-mentioned hound's-tooth check array is used, two or more, it makes 
four printing dots 1 set (pixel), is made to express 1 gradation, and can make a screen angle in false 
by changing the array include angle of this pixel for every color. 

[0027] Drawing 4 (a), (b), and (c) It is drawing showing the configuration of the pixel for making 
such a false screen angle. Usually, about ink, when its attention is paid to the printing screen in a hot 
printing method at 1 printing dot, when melting or the impression energy to the heating element 
which is made to sublimate and is imprinted in a form is small, the ink side of a printing dot is for 
example, this drawing (b) and (c). If it is small as shown in a black dot, and impression energy 
becomes large, an ink side will also become large to concentric circular. The ink concentration of 
this printing dot itself adheres to the magnitude of an ink side, that there is nothing, it is always a 
peak price, and it does not become deep any more and the shade (gradation) of an image is expressed 
by change of the size of a printing dot, i.e., ink area, mentioned above. 

[0028] And when making the screen angle of the above-mentioned appearance (false), it does not 
depend on area change of the above-mentioned printing dot in every piece, but grouping of two or 
more printing dots is carried out, and this one group is made into new 1 pixel (pixel), and an 
effective (coloring) printing dot is distributed and it is made to perform gradation control in a pixel 
by making this 1 pixel into a gradation expression unit. 

[0029] This drawing (a) In the array of a hound's-tooth check-like printing dot, the basic 
configuration of 2x2 dots adopted as a pixel is shown. It is set up beforehand and the charge of the 
concentration of four printing dots in these pixels is this drawing (a). The notation of a-d shown in a 
dot shows the order of charge of the concentration of each printing dot in a pixel. The sequence that 
four printing dots within the pixel in this example take charge of concentration sets an upper left dot 
to the 1st dot a, and the 2nd dot b, the 3rd dot c, and the 4th dot d are set up in the direction of a 
clockwise rotation. These [ which constitute a pixel ] four printing dots take charge of 25% of 
concentration level of the whole [ in / among the concentration level from 0% to 100% / in each / 
one of phases ], and, as for the 3rd dot c, in the 2nd dot b, 51 - 75% and the 4th dot d take charge of 
[ above-mentioned 1st dot a ] the concentration level of 71 - 100% of phase 26 to 50% 0 to 25%. 
[0030] This drawing (b) The shown black dot of the 1st dot shows the case where this pixel 
expresses 10% of concentration, and shows the breadth area of the ink of the 1st dot which shares the 
concentration expression in this case. The double circle of the outside of this black dot of the 1st dot 
shows the breadth of an ink side in case an inside rounded envelope is 20% of concentration, and 
shows the breadth of an ink side in case an outside rounded envelope is 25% of concentration. As 
mentioned above, the ink side at the time of these 25% is the maximum concentration of the 1st dot 
(other three printing dots are the same), this — then, from 26% of concentration, the 2nd dot changes 
1% to 25%, and expresses 26% - 50% of concentration of the whole pixel with 25% of concentration 
of the 1st above-mentioned dot. Similarly, the 3rd dot expresses 51 - 75% of concentration, and the 
4th dot expresses 71 - 100% of concentration. For example, if each above-mentioned printing dot is 
made to express 64 gradation (25% of the whole pixel), respectively, as a pixel, 64x4 gradation, i.e., 
256 gradation, can be generated. This supports the number of the maximum gradation in the case of 
generally expressing the gradation (1 gradation) of a pixel by 8 bits. 

[003 1 ] In addition, the combination which chooses four printing dots which adjoin from the array of 
a hound's-tooth check as mentioned above, and is made into a pixel is this drawing (b). For example, 
not only combination but this drawing where the bottom of the shown right shoulder serves as a 
parallelogram of ** (c) The combination used as an upward parallelogram also exists so that it may 
be shown. 

[0032] Drawing 5 (a) which can form the same printing screen if it prints at the screen include angle 
which leaned the square screen to the fixed include angle by arranging such a pixel according to a 
fixed array regulation, (b), and (c) In the screen angle generation section 4, it is drawing which forms 
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the above screen angles and in which showing the example of three kinds of pixel arrays. 
[0033] First, drawing 5 (a) The example of the 1st pixel array is shown and each pixel is drawing 4 
(b). The same pixel configuration is adopted. This drawing 5 (a) The sequential array of the pixel 
array is carried out as it is in the main scanning direction which a pixel 15-1 shows by the arrow 
head E of drawing. The screen angle formed of the array of the main scanning direction shown as the 
continuous line 17-1 of drawing is 0 times. And this array winds in the direction of vertical scanning, 
and it is ********** -p^e printing dot of such a pixel array is alternately blocked by 8 dots in 4 dots 
and the direction of vertical scanning to a main scanning direction, the screen configuration which 
repeats this one block 16-1 in all directions is used as a criteria screen, and this is used as a printing 
screen of Y (yellow). 

[0034] Next, drawing 5 (b) The example of the 2nd pixel array is shown. In this case, the same pixel 
configuration as drawing 4 (c) is adopted. This drawing 5 (b) A pixel array is constituted from left by 
the upward slant to the right by making sequential selection of the pixel 15-2 on the production of 
one side of the parallelogram which connects the 1st dot of a pixel 15-2, and the 2nd dot (or the 3rd 
dot and the 4th dot), and is formed. The apparent screen angle which inclines by this at the include 
angle (this example whenever [ "26.57" ]) shown in the straight line 17-2 of drawing is formed. As 
shown in the block 1 6-2 of drawing by making into a basic pixel 2x2 dots which forms a 
parallelogram also in this case, to a main scanning direction Every [ and ] 4 dots It is alternate in the 
direction of vertical scanning, and by arranging the array of the printing dot repeated every 8 dots 
according to the regulation of the pixel array mentioned above, if a square screen is printed at the 
screen include angle leaned about 27 degrees, the same printing screen can be formed. This printing 
screen is used as a printing screen of M (Magenta). 

[0035] And drawing 5 (c) The example of the 3rd pixel array is shown. In this case, drawing 4 (b) 
The same pixel configuration is adopted. This drawing 5 (c) The lower right is constituted from left 
by ** by making sequential selection of the pixel 15-3 on the production of one side of the 
parallelogram which the shown pixel array connects the 1st dot of a pixel, and the 2nd dot (or the 3rd 
dot and the 4th dot), and is formed. The apparent screen angle which inclines by this at the include 
angle (this example whenever [ "-26.57" ]) of drawing shown straight-line 17-3 is formed. And to a 
main scanning direction, it is alternate in 4 dots and the direction of vertical scanning, the printing 
dot of such a pixel array is blocked by 8 dots in them, and it is considering as the screen 
configuration which repeats this one block 16-3 in all directions. Thus, it is [ about ] about a square 
screen by arranging according to the regulation of the pixel array which mentioned above the pixel 
of 2x2 dots, as shown in the block 16-3 of drawing. -If it prints at the screen include angle leaned 27 
degrees, the same printing screen can be formed. This printing screen is used as a printing screen of 
C (cyanogen). 

[0036] the above-mentioned block 16-1, 16-2, and 16-3 ~ drawing 5 (a) **** — although it is not 
certain— this drawing (b) and (c) clear ~ as ~ drawing 4 (a) It is obtained when the dot ranking in 
the explained pixel divides the array of a printing dot the period which appears in the same location 
repeatedly. 

[0037] In this example, generating of a Moire fringe is prevented in this way by recoating three 
colors of Y (yellow), M (Magenta), and C (cyanogen) with the printing screen where a screen angle 
differs from 0 times, +27 degrees, or -27 degrees, respectively. And in this example, 1 gradation of 
the printing data transmitted from the host device 1 0 is made into the gradation of a pixel, and this 
gradation is distributed to the gradation of 4 dots of that pixel. 

[0038] Then, drawing 6 (a) The coordinate of the printing dot of the alternate array mentioned above 
is shown, and it is drawing 6 (b). Drawing 5 (a) The pixel array within the block of the shown 
printing screen of Y (yellow) is re-**(ed), and it is drawing 6 (c). The relation between the dot 
ranking in the pixel and the above-mentioned coordinate is shown. 

[0039] Drawing 6 (a) A main scanning direction is seen horizontally, this is made into a x axis, the 
direction of vertical scanning is seen perpendicularly, this is made into the y-axis, and the zero of a 
coordinate, then the printing dot of the 1st line are expressed with Coordinates m (0 0), m (1 0), and 
m (2 0) and ... in the 1 st dot of horizontal scanning of the 1st line so that it may be shown. Next, the 
printing dot of the 2nd line is expressed with m (0 1), m (1 1), m (2 1), and ... one by one from a 
head dot like the above on a processing coordinate, although the array is shifted [ superficially, i.e., 
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physically, and ] horizontally alternately. Similarly, the printing dot of the 3rd line is expressed with 
m (0 2), m (1 2), m (2 2), and ... one by one from a head dot, and from a head, the printing dot of the 
4th line is expressed with m (0 3), m (1 3), m (2 3), and ... one by one, and is hereafter developed 
like a main scanning direction and the direction of vertical scanning. 

[0040] Drawing 6 (b) The numeric value 21 of "1" - "8" given to the pixel 15-1 which re-**(ed) 
shows the ranking of the main scanning direction of each pixel within a block. Moreover, drawing 4 
of the above-mentioned [ dot / 13 / in each pixel / printing ] (a) Shown dot ranking (gradation 
ranking) a-d is given and shown. 

[0041] Drawing 6 (c) The x-coordinates 0, 1,2, and 3 which a graph is a screen angle periodic table 
having shown typically the table showing the above-mentioned coordinate and the relation of dot 
ranking, and are shown in the 2nd line of drawing, The dot ranking a, b, and c in each pixel 15-1 of 
the printing dot 1 3 (this drawing (a) reference) shown within the limit corresponding to the y- 
coordinates 0, 1, 7 shown in eye 2 of drawing trains with these coordinates or d (refer to this 
drawing (b)) is shown, respectively. 

[0042] Next, drawing 7 (a) Drawing 5 (b) The pixel array within the block of the shown printing 
screen of M (Magenta) is re-**(ed). Also in this case, like the above, the numeric values 22, such as 
"1 " - "13", are given, the ranking of that main scanning direction is shown in each pixel 15-2 within 
a block, and that dot ranking a-d is given and shown in the printing dot 13 in each pixel. And this 
drawing (b) It is the screen angle periodic table of M (Magenta) screen in which the relation between 
the dot ranking in the pixel and the above-mentioned coordinate is shown. 
[0043] And drawing 8 (a) Drawing 5 (c) The pixel array within the block of the shown printing 
screen of C (cyanogen) is re-**(ed). Also in this case, the numeric values 23, such as "1" - "12", are 
given, the ranking of that main scanning direction is shown in each pixel 15-3 within a block like the 
above, and that dot ranking a-d is given and shown in the printing dot 13 in each pixel. And this 
drawing (b) It is the screen angle periodic table of C (cyanogen) screen in which the relation between 
the dot ranking in the pixel and the above-mentioned coordinate is shown. 

[0044] In any [ of Y (yellow), M (Magenta), and C (cyanogen) ] case, it is drawing 6 (c). Drawing 7 
(b) And drawing 8 (b) The same dot ranking is repeated with 8 times of periods in the direction of a 
y-coordinate 4 times in the direction of an x-coordinate so that it may be shown. Based on this, the 
printing data inputted from the host device 1 0 are changed into the dot array for printing by this 
example. 

[0045] In this example, the printing data transmitted from the host device 10 are data showing story 
breaking "0" - "255", and are data of the 8-bit width of face formed considering 1 pixel which 
constitutes a screen angle as 1 gradation unit. 

[0046] In a color printer 1 , one gradation data which consists of the above-mentioned 8 bits is 
changed into four dot data of 7 bit patterns, respectively. Namely, drawing 4 (b) As explained, 256 
gradation (8 bits) is distributed to 4 dots, and 64 gradation is expressed per dot. In this case, in order 
to express 64 gradation, a 6-bit configuration is sufficient as data of 1 dot, but in order to make 
errors, such as output amendment, small and to bring the gradation property of a printing result close 
to a straight line, in this example, 1 dot is made the 7-bit configuration. 

[0047] Drawing 9 is drawing showing the printing data transfer approach from the host device 10. 
This drawing is drawing 8 (a) as an example. The array of the printing data (printing dot) of the 
shown printing screen of C (cyanogen) is shown. The whole is considering this drawing as the screen 
configuration which consists of six blocks shown with the broken line of drawing for the facilities of 
explanation. In this case, at a color printer 1, as shown in this drawing, a total of 192 dots will be 
printed by 12 dots of horizontal scanning and 16 dots of vertical scanning, 12 (horizontal scanning) 
xl6 [ i.e., ], (vertical scanning). 

[0048] On the other hand, the host device 10 transmits the data which consist of 8-bit width of face 
which expresses 1 gradation by making a pixel 15-3 into a unit. Thus, by transmitting, the number of 
transmit data becomes 59 pieces in the example shown in this drawing. This shows that the amount 
of data transfer from the host device 10 becomes less to about about 1 / 4 to 192 printing data 
(printing dot). 

[0049] Since the screen angle itself inclines when a printing screen is C (cyanogen) as shown in the 
example of this drawing, the array (array of the pixel 15-3 in alignment with a screen angle) of the 
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screen angle configuration group of a pixel also inclines. Therefore, as shown in order of [ 24 ] data 
transmission of the main scanning direction shown in drawing 9 , no pixels which constitute the 
image data (the number of gradation of a pixel) from the 1 st transmitted to the 9th can take a 4-dot 
configuration, but 1 thru/or three lack produce them in a dot. Transmitting ranking can form the pixel 
configuration which gathered 4 dots for the first time in the 10th image data. 

[0050] Thus, since a pixel does not necessarily consist of 4 dots at the edge of a screen, although the 
number of pixels of the whole screen increases more than the number which **(ed) the total number 
of printing dots by 4, the total number of data (the total number of printing dots) responds for 
increasing, and the amount of data transfer is ****** to one fourth infinite. However, drawing 5 (a) 
And drawing 6 (b) On the shown screen of Y (yellow), a screen angle is 0 times, and by there being 
no inclination, since it is a square array, image data is transmitted by the pixel measure which always 
does not have lack in a dot. Thus, the amount of data transfer from the host device 10 is always about 

1 of printing data/4. 

[0051] thus — the host device 10 ~ drawing 5 (a), (b), and (c) Or drawing 6 (b) Drawing 7 (a) and 
drawing 8 (a) For every color of Y (yellow), M (Magenta), and C (cyanogen) which were shown, the 
array ranking of the configuration group of a screen angle is calculated, and the activity which 
compresses printing data into one fourth is done by changing into the gradation of a pixel measure. 
And if the host device 1 0 is the case of C (cyanogen), as shown in drawing 9 , it will be the sequence 
shown with the array ranking 24, and will transmit the gradation data of a pixel measure. 
[0052] In this case, if it is the sufficiently early host device of processing, gradation data will be 
transmitted, calculating screen ********. Then, what is necessary is to once calculate the screen 
angle configuration group for 1 page, and just to transmit the gradation data, if it is the host device 
with which it is not enough for printing. The point which should be made a chief aim is maintaining 
at a certain transfer rate more than fixed. 

[0053] Image data 10a which is compressed into a pixel measure like above-mentioned drawing 9 , 
and is transmitted from a host device is once stored in (refer to drawing 1 ) and the first memory 2. 
MPU9 reads image data 1 0a from the first memory 2, and develops it in the second memory 3 in the 
dot unit which constitutes a pixel according to the ranking into which the image data (pixel gradation 
data) currently expressed by the pixel measure was inputted. 

[0054] Pixel gradation data are used for these dot data to develop as it is. That is, the dot data of 4 
dots which constitute 1 pixel are shown by pixel gradation data with both 4 same dots. These dot 
data are drawing 4 (b) by the look-up table so that it may mention later based on the dot ranking in 
the pixel mentioned above. As illustrated, the pixel gradation data showing the 1 above-mentioned 
gradation are distributed to 1 - 64 gradation data for every dot. 

[0055] Drawing 10 shows the array of the dot (printing dot) developed by the second memory 3 of 
the above, in the dot array boiled and shown in this drawing, the number given to each dot shows the 
ranking (sequence) of the data transmitted from the above-mentioned host device 10. Four dots 26-1 
to 26-4 to which the number " 1 0" arranged in two trains was given in horizontal scanning of four 
lines and the direction of vertical scanning which are shown in the upper left section of this drawing 
show each dot by which the pixel 15-3 first formed in a main scanning direction with the 
configuration of 4 dots without the lack explained by drawing 9 was reproduced. As shown in this 
drawing, as compared with the amount of transmit data (the number of pixels) shown in drawing 9 , 
increase and the printing amount of data (the number of printing dots) is about 4 times. 
[0056] Moreover, although four dots 26-1 to 26-4 to which the above-mentioned number "10" was 
given are transmit data sent from the host device 10 to the 10th as data of No. 10 in order of the 
transfer by the screen angle configuration group (transmitting ranking) as mentioned above This 
transmit data is used as information on the first dot of each of the 1st line of horizontal scanning, the 
2nd line, the 3rd line, and the 4th line, as shown in this drawing. That is, one data of the first memory 

2 will be written in the second memory 3 4 times to different timing. Therefore, that there should just 
be capacity of the printing data for the minimum horizontal scanning of two lines, the second 
memory 3 switches writing and ******** to a front flesh side, and they should just be used for it as 
toggle memory. 

[0057] Next, drawing 1 1 is the configuration block Fig. of the screen angle generation section 4. As 
shown in this drawing, the screen angle generation section 4 is equipped with the horizontal- 
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scanning counter 4-1, the vertical-scanning counter 4-2, a sequence counter 4-3, the screen level 
generation section 4-4, and LUT (look-up table) 4-5. 

[0058] The system clock elk of a color printer 1 inputs into the clock signal input terminal of the 
above-mentioned horizontal-scanning counter 4-1, the vertical-scanning counter 4-2, and a sequence 
counter 4-3 at this screen angle generation section 4, respectively. Moreover, Horizontal 
Synchronizing signal twp of a color printer 1 inputs into the reset terminal RS of the horizontal- 
scanning counter 4-1 , the signal input terminal EN of the vertical-scanning counter 4-2, and the reset 
terminal RS of a sequence counter 4-3, respectively. Moreover, the data valid signal seen in the 
screen angle generation section 4 generated from the Vertical Synchronizing signal of a color printer 
1 inputs into the reset terminal RS of the vertical-scanning counter 4-2. This data valid signal seen is 
enabling at the time of "1", and is not enabled at the time of "0." And the read-out data (image data, 
i.e., pixel gradation data) datin from the second memory 3 input into LUT (look-up table) 4-5. 
[0059] Horizontal Synchronizing signal twp is inputted into the reset terminal RS of the above- 
mentioned horizontal-scanning counter 4-1, and the 2-bit output signal aact of a sequence counter 4- 
3 is inputted into the signal input terminal EN. 

[0060] Above-mentioned Horizontal Synchronizing signal twp which carries out an input resets the 
horizontal-scanning counter 4-1, when it is active ("1 ")• While the 2-bit signal xct inputs from the 
horizontal-scanning counter 4-1, the signal yet of a triplet inputs into the screen level generation 
section 4-4 from the vertical-scanning counter 4-2. The screen level generation section 4-4 outputs 
the 2-bit level signal lv to LUT 4-5 based on the two above-mentioned signals xct and Signal yet. 
This level signal lv takes the value of "0" - "3", and these values "0", "1", and "2" ** "3" support the 
dot ranking a, b, c, and d in a pixel, respectively. 

[0061] LUT 4-5 outputs the 7-bit dot gradation signal scd to the output-control section 6 based on 
the above-mentioned level signal lv by which an input is carried out, and the data datin inputted from 
the second memory 3. 

[0062] Drawing 12 (a) and (b) The configuration of above-mentioned LUT 4-5 is illustrated two 
times. This drawing (a) The shown axis of abscissa shows the pixel gradation data datin of 256 
gradation from "0" to "255" inputted from the second memory 3. And the axis of ordinate shows the 
output scd of 64 gradation from "0" according to the dot ranking in the pixel outputted from LUT 4-5 
to "63." This drawing (a) The interior of LUT 4-5 is divided into four banks from a low order side, 
and it has illustrated so that level signal 1 v can refer. Namely, it is an output in case dot ranking is 
"a" at the time of level signal lv= "0", and it is drawing 12 (a) in this case. The output of a table 31 is 
chosen. Moreover, the output of the table 32 in case dot ranking is "b" is chosen at the time of level 
signal lv= "1." Moreover, at the time of level signal lv= "2", the output of the table 33 in case dot 
ranking is "c" is chosen, and when it is level signal lv= "3", the output of the table 34 in case dot 
ranking is "d" is chosen. 

[0063] In addition, this drawing (a) A look-up table is drawing 4 (b). 256 explained gradation was 
simply divided into four steps, and it has distributed to 4 dots. For example, when pixel density is 
25%, it is drawing 12 (a). He is trying to assign the maximum number of gradation "63" to the 1st 
dot whose dot ranking is the 1st place using a table 31 . 

[0064] However, the property of this table is changed by the system of the systems used, such as the 
property of the heater element of TPH8, and the property of the ink ribbon to be used. Therefore, in 
preparation for the interior, this is changed for two or more LUTs if needed, or it downloads from a 
host device, and it constitutes so that LUT of various properties may be obtained. For example, 
depending on the system to be used, it is drawing 12 (b). The table of the shown property is obtained. 

[0065] Measuring concentration with a density measurement vessel, such a table is obtained by 
distributing the number of gradation to each dot practically so that a sequential change of the 
gradation of a configuration dot may be made at every number of pixel gradation (pixel gradation 
data) and the concentration which pixel gradation data show, and concentration with a density 
measurement machine may be in agreement. 

[0066] This drawing also shows the number property of gradation of the 1 st dot corresponding to the 
pixel gradation of an axis of abscissa in a table 41, similarly a table 42 shows the gradation property 
of the 2nd dot, similarly, a table 43 shows the 3rd dot and the table 44 shows the gradation property 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/1 5/2007 



JP,09-058056,A [DETAILED DESCRIPTION] 



Page 9 of 10 



of the 4th dot. If it is not made for not only the 1 st dot but the 2nd and the 3rd dot not to participate 
in a concentration expression, in the case of this system, the stage of 63 gradation with low pixel 
gradation shows that the concentration which corresponds to pixel gradation surely cannot be 
expressed, so that it may become clear from this drawing. 

[0067] Then, processing actuation of the screen angle generation section 4 in the above-mentioned 
configuration is explained. Drawing 13 is the timing diagram of the screen angle generation 
processing by the screen angle generation section 4. This drawing shows the dot gradation signal scd 
which the level signal lv which a system clock elk, the data valid signal seen, Horizontal 
Synchronizing signal twp, the output signal aact of a sequence counter 4-3, the output signal xct of 
the horizontal-scanning counter 4-1, the output signal yet of the vertical- scanning counter 4-2, and 
the screen level generation section 4-4 output from a top, image data (pixel gradation data) datin 
which the second memory 3 outputs, and LUT 4-5 output, and the unit period of processing. 
[0068] In addition, by this processing, it is drawing 5 (c). And drawing 8 (a) and (b) It explains 
taking the case of the case where the image data of shown C (cyanogen) is processed. Moreover, 
LUT used is drawing 12 (b). The shown example 2 of a configuration is used. In addition, this 
drawing (b) The example 2 of a configuration of LUT explains the maximum gradation of a dot as 
"63" for convenience by the following explanation, although the maximum gradation of each dot is 
not "63" and is about amended up to near "70." 

[0069] in the timing diagram of drawing 13 , "0" clearances of the output signal aact of the sequence 
counter 4-3 which is a 2-bit counter are first carried out synchronizing with the standup of Horizontal 
Synchronizing signal twp — having — a system clock elk ~ 0, 1, 2, 3, and 0 — it winds with and 
**** and counts up. 

[0070] As for the output signal xct of the horizontal-scanning counter 4-1, "0" clearances also of this 
are carried out synchronizing with the standup of Horizontal Synchronizing signal twp. And "1" 
increment is carried out if the output signal aact of the above-mentioned sequence counter 4-3 is set 
to "3." Whenever "1" in chestnut noodle of the horizontal-scanning counter 4-1 is carried out, one 
output (gradation data corresponding to dot ranking which is pixel were given) dot to which the 
screen angle was given is generated. 

[0071] the horizontal- scanning counter 4-1 ~ two bit counters ~ it is — 0, 1, 2, 3, and 0 ... and a 
count — winding ~ ******. The values 0-3 of this count output signal xct are the repeat location of 
the main scanning direction of the 4 dot (horizontal scanning) x8 dot (vertical scanning) repeat 
period of a screen angle array, i.e., drawing 8 , (b). The x-coordinates 0, 1,2, and 3 of the screen 
angle periodic table of shown C (cyanogen) screen are supported. 

[0072] On the other hand, the vertical-scanning counter 4-2 of three bit counters is cleared by "0" 
when the data valid signal seen is "0", it carries out "1" increment synchronizing with the standup of 
Horizontal Synchronizing signal twp, and carries out counting even of 0-7 repeatedly. The values 0-7 
of this count output signal yet are the repeat location of the direction of vertical scanning of the 4 dot 
(horizontal scanning) x8 dot (vertical scanning) repeat period of a screen angle array, i.e., drawing 
8 , (b). The y-coordinates 0, 1, 7 of the screen angle periodic table of shown C (cyanogen) screen 
are supported. 

[0073] The outputs xct and yet of this horizontal-scanning counter 4-1 and the vertical-scanning 
counter 4-2 are inputted into the screen level generation section 4-4 as mentioned above. The screen 
level generation section 4-4 is drawing 6 (c). The screen angle periodic table of shown Y (yellow) 
screen, Drawing 7 (b) The screen angle periodic table of shown M (Magenta) screen, and drawing 8 
(b) It has the screen angle periodic table of shown C (cyanogen) screen. Based on the value of the 
count signals xct and yet inputted from the above-mentioned horizontal-scanning counter 4-1 and the 
vertical-scanning counter 4-2, the screen angle periodic table corresponding to the screen under 
processing (in this case, C (cyanogen) screen) refers the ranking of the dot which should be 
processed. 

[0074] and ~ if the ranking of the dot which should be processed is a of the screen angle periodic 
table as the reference result, it is b about 0 and it c about 1 — 2 — or if it is d, 3 will be outputted to 
LUT 4-5 as a level signal lv. 

[0075] This level signal lv is inputted into the 8th bit of the high order of LUT 4-5, and the 9th bit. 
The data datin from the second memory 3 have inputted into 0 bit - 7 bits of low order of LUT 4-5. 
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[0076] In the example of a timing diagram shown in drawing 13 , in a period Tl, since the data datin 
from the second memory 3 are "255", this pixel density is the 100 greatest%. Moreover, since level 
lv is "0", a processing dot is the 1st dot of Ranking a. Therefore, drawing 12 (b) By the table 41 
corresponding to the dot ranking a of LUT, the gradation of this dot is the "63". [ greatest ] That is, a 
dot gradation signal (data) "63" is outputted to TPH8 from LUT 4-5. 

[0077] Moreover, since Data datin are "230" and level lv is "2" (a processing dot is the 3rd dot of 
Ranking c) in a period T2, it is drawing 12 (b). The gradation of this dot is "63" also in this case 
using the table 43 of LUT. That is, dot gradation data "63" are outputted to TPH8 from LUT 4-5. 
[0078] The same is said of following period T3, and in this case, since Data datin are "67" and level 
lv is "1 " (a processing dot is the 2nd dot of Ranking b), the gradation of a dot is "23" using the table 
42 of LUT of drawing 12 (b). That is, dot gradation data "23" are outputted to TPH8 from LUT 4-5. 
[0079] Similarly, since Data datin are "82" and level lv is "3" (a processing dot is the 4th dot of 
Ranking d) in period T four, it is drawing 12 Qo). The gradation of a table 44 to a dot is "3", and dot 
gradation data "3" are outputted to TPH from LUT 4-5. 

[0080] thus, drawing 4 (b) after developing pixel gradation data 10a inputted from the host device 10 
to 4 times as many dot data as this it explained — as — the 1 - gradation is distributed to the 4th dot 
and printing by TPH8 is performed. 
[0081] 

[Effect of the Invention] about [ of the amount of data to which a color printer prints the printing 
amount of data which transmits to a color printer from a host device according to this invention as 
explained to the detail above ], since it is made to one fourth An output with the sufficient quality 
which gave the screen angle, without stopping the middle by the color printer without a frame 
memory even if it used the low host device of a data transmitting function can be performed now. 
Therefore, while the range of model selection of a host device becomes large and the utilization ratio 
of a color printer improves, high quality image reappearance is maintainable in the large alternative 
to a host. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the whole color printer configuration concerning one 
example. 

[Drawing 2] (a) Drawing and (b) which show typically the array of the shape of a tetragonal lattice 
which is the basic array gestalt Q f a ****** dot It is drawing showing a hound's-tooth check-like 
array typically similarly. 

[Drawing 3] It is drawing showing the situation of Moire fringe generating typically, and is (a). 
Drawing in case a printing dot is a tetragonal lattice array, and (b) It is drawing in case a printing dot 
is a hound's-tooth check array. 

[Drawing 4] (a), (b), and (c) It is drawing explaining the configuration of the pixel for making a false 
screen angle. 

[Drawing 5] (a), (b), and (c) It is drawing showing the example of three kinds of pixel arrays for 
forming a screen angle in the screen angle generation section. 

[Drawing 6] (a) Drawing and (b) which show the coordinate of the printing dot of a ** alternate 
array Drawing and (c) which show the pixel array within the block of the printing screen of Y 
(yellow) It is a graph showing the screen angle period of Y (yellow) screen in which the relation of 
the dot ranking and coordinate is shown. 

[Drawing 7] (a) Drawing showing the pixel array within the block of the printing screen of ** M 
(Magenta) and (b) are the graphs showing the screen angle period of M (Magenta) screen in which 
the relation of the dot ranking and coordinate is shown. 

[Drawing 8] (a) Drawing and (b) which show the pixel array within the block of the printing screen 
of ** C (cyanogen) It is a graph showing the screen angle period of C (cyanogen) screen in which 
the relation of the dot ranking and coordinate is shown. 

[Drawing 9] It is drawing explaining the printing data transfer approach from a host device. 
[Drawing 10] It is drawing showing the array of the dot (printing dot) developed by the second 
memory. 

[Drawing 1 1 ] It is the configuration block Fig. of the screen angle generation section. 
[Drawing 12] (a) and (b) It is drawing showing two examples of a configuration of LUT. 
[Drawing 13] It is the timing diagram of the screen angle generation processing by the screen angle 
generation section. 
[Description of Notations] 

1 Color Printer 

2 First Memory 

3 Second Memory 

4 Screen Angle Generation Section 
4-1 Horizontal-Scanning Counter 
4-2 Vertical-Scanning Counter 
4-3 Sequence Counter 

4-4 Screen Level Generation Section 
4-5 LUT (Look-up Table) 

6 Output-Control Section 

7 Third Memory 
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8 TPH (Thermal Printer Head) 

9 MPU (Microprocessing Unit) 

10 Host Device 

1 1, 13, 26-1, 26-2, 26-3, 26-4 Printing dot 

a, b, c, d Dot ranking in a pixel 

E Main scanning direction 

F The direction of vertical scanning 

15- 1, 15-2, 15-3 Pixel 

16- 1, 16-2, 16-3 Repeat block 

17- 1, 17-2, 17-3 Line which shows a screen angle and with which it expresses 
21, 22, 23 Pixel ranking 

24 Array Ranking 

31, 32, 33, 34, 41, 42, 43, 44 Table 

elk System clock 

seen Data valid signal 

twp Horizontal Synchronizing signal 

aact Output signal of a sequence counter 

xct Output signal of a horizontal-scanning counter 

yet Output signal of a vertical-scanning counter 

lv Level signal which the screen level generation section outputs 

datin Image data which the second memory outputs (pixel gradation data) 

scd Dot gradation signal which LUT outputs 



[Translation done.] 
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[Drawing 13] 
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